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Abstract 
In the learning process, learning materials is one of the main factors to be considered by the instructor because it can 
contribute to the acceptance of students of knowledge presented. Learning material can consist of various forms and formats 
depending on whether teaching methods using technology or conventional. Learning materials format is related to the 
learning styles as students will inclined to a learning material based on their learning styles. Because of individual has a 
different learning style, then the needs of learning materials are also different. Hence a study was conducted to study the 
format of learning materials that match students' learning styles based on Kolb's learning style model. A total of 39 students 
were involved as respondents in this study. To determine students' learning styles, instruments LSI (Learning Style 
Inventory) were used. Whereas, to determine the formats of learning materials, interviews have been conducted on the 
students according to their learning style. Although Kolb learning styles are divided into four groups, however, this study 
showed that students' learning materials format is divided into two groups only.  
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of The Association of Science, Education and Technology-TASET, Sakarya 
Universitesi, Turkey. 
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1. Introduction  
In this decade, a variety of issues regarding personalized learning has attracted many researchers especially 
from two different fields i.e. computer science and education, Tseng, Chu, Hwang & Tsai (2008). Personalized 
learning is the learning process conducted in accordance with the diversity of students' personal characteristics, 
Leung & Li, (2007). For example, from various personal features, there is a group of students who have same 
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personal characteristics which are easy to remember things or information based on what they hears. Therefore, 
teachers need to provide the student, a set of learning materials that involving audio.  
There are various methods that have been used by previous researchers in categorizing students either in 
learning styles, thinking styles, cognitive styles and many more. Categorizing students according to groups with 
certain features are important to help teachers and educational researchers to better understand the characteristics 
of the students, Tseng et al. (2008). When students are categorized according to the similar characteristic, 
researchers can investigate in more detail about the students.  
1.1. Personalized learning  
Personalized environment is becoming increasingly important in many areas such as e-commerce, e-tourism 
and cultural heritage, digital libraries, e-learning and many more, Carmagnola & Cena (2009). In education, 
personalized environment more synonymous with technology-based learning compared to conventional learning. 
Often found researchers focuses personalized learning environment with e-learning and social media such as 
blogs, facebook, twitter etc, McLoughlin & Lee, (2010). 
In general, personalized learning is flexible learning that allows students to interact with the learning 
material that suits with their needs, Green et al. (2011). Personalized learning was introduced because of 
increased awareness among researchers about the diversity of students from various aspects such as learning 
styles, attitudes, interests, behavior, thinking skills, ability to learn, and so on.  
Advantages of personalized learning is able to optimize students' learning process as well as help students 
acquire knowledge more efficiently and effectively, Mohamad (2009). In fact, according to Clarke (2003), when 
we provide students with personalized learning environment, they will be more active in learning, using their 
knowledge that they know and strive to discover more information. There are some implicit ideas behind 
personalized learning: 
 Introduced by the tendency of individuals so that each individual student involved in the learning 
process. 
 Teachers get to know the strengths, weaknesses and interests of each student. 
 If practiced consistently, students will become independent and can manage their own learning. 
 Compared to normal learning methods, personalized learning makes students able to set goals and 
measure the success of their own learning. 
(DiMartino, 2001) 
Personalized learning environments can be provided by any differences in tendencies towards the students 
such as cognitive style, thinking style, learning style and many more. In this study, the differences that are 
selected are according to students' learning styles. The chosen model of learning style is Kolb's learning style 
model. 
1.2. Learning style  
Each individual usually has their own learning style. Studies show that individuals will learn the different 
methods and have their own preferences and ways to receive and process information, Kumar, Kumar & Smart, 
(2004). Most of the learning style has been developed to enable students to be classified as a specific group. 
There are various models of learning styles have been introduced by researchers such as Honey & Mumford, 
Grasha-Reichermann, Felder & Silverman, Myers-Briggs, Kolbs and many more. Based on several 
considerations, the researcher chose Kolb learning style model in this study. 
Kolb's learning style model is divided into four classifications of learning styles as follows:  
 Diverger (learn with view) 
 Assimilator (learn with listen)  
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 Converger (learn with processing the text) 
 Accommodator (learn by doing)  
2. Background of Problems  
Each individual different from each other in terms of learning goals, prior knowledge, learning styles, 
thinking skills and cognitive style, Papanikolaou, Mabbott, Bull, Grigoriadou (2006); Tseng et. al (2008); Graf, 
Liu, Kinshuk, Chen, Yang (2009). Because of this difference, teachers and educational researchers should figure 
out how to ensure individual preferences and needs of each student can be fulfilled. In the classroom teaching, 
only experienced teachers can differentiate and adapt teaching and learning methods according to students' needs, 
Zajac (2009). However, not all teachers able to do so, and this condition requires highly careful observation by 
the teacher for each student. 
Teacher can use any inventory or instruments to measure student learning styles according to some theories. 
When knowing the specific learning styles of students, teachers will be able to recognize, understand and meet 
the needs of all their students more effectively. For example, knowing the learning styles of a group of students, 
it was found that there were some students who tended to learning materials in graphic forms. This will help 
teachers to prepare learning material in graphic form for the students. 
However, this is difficult to do if the process of learning occurs in the traditional manner (face to face) in 
the classroom. This assertion is supported by Graf, et al. (2009) which states that it is difficult to fulfill the needs 
of all students in the face-to-face sessions in the classroom especially for the class that has the high number of 
students. In fact, it is more relevant to use technology facilities to fulfill the needs of the students because it is 
more flexible and low cost Mohamad, (2009). There are advantages if student’s learning styles are consider and 
they are given learning materials that suits to the learning style. According to Peter, Bacon & Dastbaz (2010), if 
teachers give students appropriate learning materials with their tendencies; this will increase the overall potential 
students in their learning. 
In general, this study intends to find out format of learning materials that are appropriate to students 
according to their learning style. The format of learning materials will be developed in electronic form in order to 
facilitate researchers and thus save costs. Although this kind of research was conducted by Yang and Wu (2009), 
but these studies remain carried out due to curriculum and educational background that differs between the two 
studies. 
3. Research Objective 
Objective of this study are:  
(1) Identify the learning styles according to Kolb's learning style model. 
(2) Determine the format of learning materials based on Kolb's learning style model.  
4. Research Methodology  
4.1. Research design  
This study is a mix method because it involves quantitative and qualitative data. The student’s learning 
styles are identifying by using an instrument. The data obtained in quantitative form as it involves the number of 
students and learning styles only. After knowing student's learning style, interview was conducted and the data 
obtained in the interview involves qualitative data. 
A total of 39 students were selected from a secondary school in Temerloh, Pahang. This student is Form 4 
students from two different courses which are Accounting and Pure Science. This study utilizes an instrument of 
LSI and a set of semi-structure interview questions. 
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4.2. Sampel of study 
A total of 39 students were involved in this study as respondents and they consist of Form 4 students from 
two different classes, 4A (Accounting students) and 4B (Pure Science students) in a secondary school. 
Accounting students are about 22 people and Pure Science students are about 17 people.  
4.3. Instrument of study and data analysis  
In this study, researchers used instruments LSI (Learning Style Inventory) developed by David Kolb. This 
instrument contains 12 items and uses a nominal scale of measurement. Apart of LSI instrument, this study also 
use interview questions that provided in semi-structure. There numbers of question for the interview session are 
16 questions. 
Quantitative data for the student learning styles were analyzed descriptively. The qualitative data of the 
interview were recorded using a tape recorder and then transcribe by the researchers before translated it into 
quantitative data. 
5. Result 
5.1. Analysis demography data  
Table 1 displays basic information about the students who participated in this study. Based on the data in 
Table 1, it found that the majority of students are female (64.10%), while male only 35.90% with majority of the 
respondents are Malays (66.67%).  
 
             
                Table 1. Demography Data  
 
Respondent Information Frequency Percentage 
Sex Male 14 35.90 
Female 25 64.10 
 
Race Malay 26 66.67 
Chinese 10 25.64 
Indian 2 5.13 
Orthers 1 2.56 
 
Course Accaunting 22 56.41 
Pure Science 17 43.59 
             *N = 39 
5.2. Learning style analysis based on Kolb's Learning Style 
According to Kolb's learning style, the students are divided into four type of learning styles which are 
converger, diverger, assimilator and accommodator. Table 2 displays the frequency and percentage of students 
according to the learning style. The findings shows majority of students are group from accommodator learning 
style (43.59%).  
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Table 2. Number of the students according to the learning style 
 
Learning Style Frequency Percentage 
Converger 6 15.38 
Diverger 7 17.95 
Assimilator 9 23.08 
Accommodator 17 43.59 
              *N = 39 
5.3. Analysis based on the learning material format Kolb’s learning style  
After identifying each student's learning style, they were interviewed in groups according to their learning 
style. The interview was conducted in the form of semi-structured. The purpose of this interview carried out is to 
determine format of learning materials corresponding to students' learning styles. Interview questions were 
designed based on the findings of the research conducted by Yang and Wu (2009) - refer Table 3. Based on their 
study, the formats of learning materials have been divided into four types: text, graphics, video and XML 
covering all four categories of Kolb are learning styles.  
 
               Table 3. Yang and Wu (2009) findings 
Learning Style   Format of learning material 
Converger Text (word, power point, excel) 
Diverger Graphics (image, chart, symbol) 
Assimilator Video (audio, animation) 
Accommodator XML (Web, SCORM, LOM) 
 
A total of 16 questions were asked to all students in the interviews. Among the questions that have been put 
forward in the interview are: 
 
“Between novels and comics, which one do you prefer?” 
 
This question was asked to find out whether students’ like text or graphics. 
 
Other questions posed are as follows: 
 
“In the History assignments, you should get a lot of information. What kind of method do you prefer 
between find reference books at the library or looking for material at the internet?” 
 
This question was asked to know students' interests in learning material format either in text or XML. 
 
At the end of the interview session, all students are shown with four types of learning material formats 
which were texts, graphics, video and web. They were asked to choose only one format of the learning material 
that most preferred. Although students give options to choose learning material format that shown to them, the 
researchers also analyzed their answers during the interview session to confirm the selected learning materials are 
not influenced by other factors.  
 
Results of this study, based on the interview that was conducted, it was different from the findings done by 
Yang and Wu (2009). For students from converger group, a total of 5 of 6 students (83%) who prefer learning 
material in the form of text. Same as converger group, the students from diverger also prefer learning material in 
the form of text, it is about 6 out of 7 people (86%). Out of 9 students from assimilator group, 7 students (78%) 
prefer learning material in the form of video. While for the accommodator group, 12 out of 17 students, (71%) 
prefer video as their learning material format.  
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In conclusion, the data obtained from this study showed, students from group converger and diverger select 
text as their option, while assimilator and accommodator students choose learning materials in video form.  
 
        Table 4. Preferred formats of learning materials according to learning styles 
 
                             Learning material    
                             format    
                                   
Learning style 
Text Graphics Video XML Number of 
students 
  Converger 5 - - 1 6 
  Diverger 6 - - 1 7 
  Assimilator - 1 7 1 9 
  Accommodator 1 3 12 1 17 
*N = 39 
 
6. Discussion and Conclusion  
From the results obtained, it turns out to be different from the findings of the research conducted by Yang & 
Wu (2009). There are several factors that influence the findings of this study compared to the study done by 
Yang & Wu (2009). Among these are: 
 Educational background of students is different because Yang & Wu (2009) conducted a study in 
Taiwan, while the study is carried out in Malaysia. 
 Methods of data collection. Yang dan Wu (2009) uses the attributes-ant algorithm while this study 
using interviews method. 
 
             Table 5. The differences result between Yang and Wu (2009) with this study 
 
Learning Style    Yang and Wu (2009) This study 
Converger Text Text 
Diverger Graphics Text 
Assimilator Video Video 
Accommodator XML Video 
 
Based on Yang and Wu (2009) findings, there is a skepticism about the format of learning materials in the 
form of XML.  This is because in the opinion of the researchers, XML can include all three other (text, graphics 
and video) formats of learning materials. Because of those concerns, this study was conducted to ensure that 
there are significant differences between the three learning materials formats.  
From the findings of this study, only two types of learning format that filled student’s inclinations which are 
video and text. When compared against the study done by Yang and Wu (2009), students from the 
accommodator was originally inclined to learning materials in the form of XML has changed to learning 
materials in the form of video. This may be due to the format in the form of XML itself. According to Salminen 
and Tompa (2011), XML is not a component of the learning material itself, but instead is a learning platform that 
contains various learning components such as web, graphic, metadata, text and video.  
7. Limitation and Future Study  
The limitations of this study were identified and one of it is the norm of students in Malaysia, especially the 
students at the school level that are still lack vulnerable with computer based learning environment. This makes 
them not comfortable when asked questions related to learning that involves the use of computer. Even so, 
researchers strive to ask them in the interview session not to reveal the question is about computer-aided learning. 
Instead, the questions posed were made to look like natural talk about their daily lives. For example, to find out 
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whether the students like the video or not, the question asked is: "In your free time, do you like to watch 
television or play computer games?”. Expected with form a natural question will make the students more 
honest to answer all questions in an interview session. 
The suggestion for the further research is a complete learning system with several formats of learning 
materials should be provided directly to the students. Students will not be interviewed. In contrast, observation 
will be conducted to determine the formats of learning materials most preferred by each individual student 
according to their learning style. This situation will occur more naturally without any interruption or influence by 
external factors. 
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